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^ JSsj* 1 j 

S?*&v>t±G a A slfcKfc, ffcaMRO«lS±^MO V P Eifcfc * 9«W*HfcC d 
Te*^v>l±C d Z nT e J&ft® WSI^Alf Ml^^t ^> W ^ ^ J 

£ t £#m t -f ft ¥*#lfei«MMftfflSo 

tWES i**V>liGaAsi«MMit*D, «(ECdTe*4v>liCdZnT 

lit** 3] 

huIBS i *4v>ttGaAsfflRi, tWEC d T e &ft v^iiC d ZnTeAMtOH^ 
fiffiSt©Nlt?S$Wi^C d T e *ft VM4C d Z nT e *p|BMfeM fc **Rpfifc 

fc -f ft TttrlBM« 2 KB*o**#*»**ffi#o 

AirSBS i *§vMiGaAsWft»Plt*^ ttflBC d T e &ftv*tiC d Z nT 

^ =r*r -^J^ 3Jj^ 5 1 

MBS i*ftV*ttGaAs36*fc> «fflBWa»:©PfflJlfcO|BK, flfc* P 
Sh?*ftJ¥£<0»v»CdT e*ftv»ttC d Z nT e *WJ*M*«:ttrt:£ t &#«fc"*"ft 

7 ] 

IMEftM OJ&ft* aft* KTE S i * ft vMi G a A s aMRKi Jti" * ®r¥l£ i 0 i£ 

-^xi-iB^J^tL7t#m^#fi:«^-^^i^^ v> ft- ft «nbik* 

9 ] ^ , _ , _ 

a* * m &mk(o jaa**** t<vm \z ^m&^mn £ # a-c & ft £ t £ mt t -r ft «r 

Iff 1 0 J ' 

S i lftOiI±CMOVPEfeCJ:!5 CdTe&ftW±Cd Z nT e^IittlLT 
U MM * AStBcStaifc**-*- ft KM i" ft 4MWMfci**Mftm# *fet?* 
oT, BtflSS i ^TWaaTC^ffl^C+K:***^^®^- G a A s»***VM±G a A 

sg B B H ^uis i &®L±^mm*im-zit, mmm<onm^s is«±tcdT 

eWiCdZnTe J&S® ft£i*#m£-rftt *WHUHMft W»«> 

Mhfrgll] 

HuffiS i »«**<B:ttfiLONa-C* «K 1MHBC d T e &ft v-fiC d Z n Te*RS*««a 

[ii*ai2] 

fffies i^Rfc. |jrtBCdTe*ft^(4CdZnTeJftMfcWW»-. «*^NSJ-?J¥ 
^O^v^C d T e £>ft WiC d Z n T e «t»WJftM*»*bfc£ *®Wct-T ftmifiit* 
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iw** 1 3 1 

BUfBS i»»PIt^, ttilBC dT e^^^liC d Z nT e J&JUf *fu!£ S 
[ft ** 14] 

v>C dTeS>Sv^tiC d Z n T e # P^J&JUi Lfc £ *#mfc1-a«TSBW** 1 3 

[fit** 1 5 ] 

[»** i6] 

^tt^^Wte^^^li-^-t^^mfci-^friaw^i o^f>i 5ovvf*L*i 

[W** 1 7 ] 

tzZt fc^fci-fcflTIBB!** 10*6 15 ©v^ft* 1 *fc»*©*aMttfelMMftffl# 
[■1**1 8] 

£tt * ffl tr*Sfe«5Hai/hflW« i: <?5BB fcfi WE^ira $ fr&fitJ&-?& * - £ * tWT 

£■***! 0*6 1 5 0v>r*t*l*^E«0#*#iS:5ti»*ftffl»o«ljt*ffio 
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[0 0 0 1 ] 

[HP****] 
[0 0 0 2] 

#KS*A (OT, CdTefctBi") **v>tt-f-/J//Wbffi«&* A (tlT, C d Z n 

fla»fllx.tf l x i x lmra 3 SKoJ*-*^ i> L<itztih*mi 0it^f;/J*7 

, itLmMMt:«Cl 0 0~ 1 0 0 0 v01ft«ffi*tnx.. CdTeWCtWlCiot 
[0 0 0 3] 

CtL^MLT. !|Mli:^t^t> CdTef«»*M^^ InAs 

tts) LTfijffi $ *u Att*KJi tt-fb^«r*##*&**' <£> * * u r *£*m*^S6 

HI I-V IJR a ^ ±|BcoJ:d tc^:M»^^ B H a ^#^^i:75 ? ^lc@i|-e 

B B H tUCdTe, C d Z n T e JWOftll "f & fc , jjataWftffiflMtjW+fl-^ft & t 

[#WP*ltt 1 1 ^UPB 6 4 - 8 9 4 7 1 -f-^m 
[0 0 0 4] 

I«5N-H gC d T e t^f>^^MiattllMe.tttV^ 0 iO^MMMfttfr 
«M*ffilffc:ov*Tfc, tlTif 1 HfBmo#.S#lfe*Ma^aiSi:|Bl«l^> CdTeW 

[fl#tt s XlR2] 6- 1 2 0 5 4 9-5f-2rm 

[HHj^r^i 

[0 0 0 5] 

5ijs ^ix.^ t #k*ib« ttsi^: $ h K&m naHji $ *l4 #*#jfe#t*tfc 
[iiS«r^i-*^*^S] 

[0 0 0 6] 

I±CMOVPEfti:i y)mm^^titzC d Te^SvMiCd Z n T e J&SJf t fcfllx. 
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#1112 0 0 3 -3 9 7 9 7 8 ^-v I 2/ 

[0 0 0 7] 

^H0^^j3V^T(i, -tfr%Wim*fiir 3 S i &*v^iG a A s**^felS±K^ CdTe 
4>*v^±C d ZnTeMl^MOVPESKiotll^iitv^/;*, JUJ&!£h b h1£ 

£#fc*L*fciC>, ^(D^ffiU'C dTe&&V>iiCdZnT e J&ftJf *M0 V P EStC ± 

[0 0 0 8] 

Sfc, ^H^-C-ti, Si*^vM±GaAsi«^fi»NltL, CdTe^JvMi 

JBSb*fc*nx.-c, #-««lt^tH§f^^NM y i k <£ «) . x#t 

K J: o "C P fflwtBIWi^&Cfc* * U T * P N^l* «fc o x$m&. z.b.&-?% 

[0 0 0 9] 

afcS&WK^Tti, S USV^GaAsiti:, CdTe*4V»liC dZnT- 
eJSSIiOR^ ft«Jft«>NaK?W3©*v»C d T e *&v*l±C d ZnTe^Bftfii 
&t£»ta *o f BJ£K»<*>J£3I±^ 0. 0 2~0. 0 5mmg«^*») 

N»^l-*»tS ^^-V.Ol&^^ifWlJSSiS-eWlx.^ttr C d T e *&v»iiC d Z n T e 
[0 0 10] 

ifc, atcS&Bfci5V»Ttt. S i fc&vMiG a A sMi«^PIt'*^ CdTe 
&&W±C d ZnTeMWS i V>liG a A s SMOffi&tttf) P MJS fcOTMM^ 

[0 0 11] 

ifc, Si^JvMiGaAsStt, CdTe*4v>liCdZnTeJSfili©ll^ 
ffl:3R*^tffiffifiLOPaT**ff$OS|v»C dT e**v>t±C d Z n T e *K 
*o -*Uii 9. S i &fck<Dm^5t£L-t&XM*m&<onw&*>C 
dTe)£Iit}(PU:t^l, *«St^C dT eJftSJBOtfeM»#tt****-fc** 

[0 0 12] 

va y h^-IIJ:Plii:<7)->3 y h*-»frCJ: *K MI^AIttio-CPlw^ 
[0 0 13] 

[0 0 14] 
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10 0 15] 

ffl^ kush- a £ £ ^-t? § & o 

10 0 161 

tiz, *»ioi|?ftHtli, S SI^I±CMOVPEfet:i D8t 

TOJftStLfcC d Te*Sv»liC d Z n T e Ml t i^^ifMStW^^isv^ 
T, S imfcZ&UMK&m^tpfcUfrKtzVm-e, GaAsW$)^v>liGaAsfe a B a 

i 0 CdTe^^^UC d Z nTelSi«lt4:ti:^. 
[0 0 17] 

£<7>J:3^ S i *«£iiSSii7G#H^Cf K«*»*Lfc«18T, GaAst**^vMiG 
aAs*££fc*fc$3*#S*-CS i ^&±Kfitfc3Sf £ t C <£ «5 > 4faT?ttfc < 2lffi 

OVPEfeK «fc l)CdTe &&WiC d Z n T e 2tifiO«£^LT 
S iifitCdTe*4^liC d Z n T e J&M fca&BfcBHWeafJS 3** 1 1 ri*-? § 
*o *<Ofztb, *5MJ ^fi:BiT^cf;MOVPESl:iotS i 

[0 0 18] 

4 fc. Si » J fi»Nl-e* «9 „ CdTe*4v>liCdZnTe J&:KJl^ii&3£Jfi 
©PIt*^Mi;ov>t, ±1B*jS:£&K<J: »K CdTe*4v>liCdZnTejSfii 

* S i »«±fc3IBft«*:&"?*» - * &° 
[0 0 19] 

ttiz. S iStt, CdTe^^V^iiCdZnTeMl^lC, ftffi^Nlt* 
zmZvW^C d Te*i^liC d Z n T e *|«JiftM*«£fc»iafco\,»Tfc N _hSB£S 

[0 0 2 0] 

irt:, S i m®LTbm&ffi<Q P Mt?* •) , CdTe^JVMiCdZnTeMl^Sii 
#}£K«fc l), Cd Te^SVMiC d Z n T e ifti "C* * SSfiSb^ P 11 trfiSSlW P i 
[0 0 2 1] 

S i^Kt, CdTe^SVMiCd ZnTeiSSi^i:, trteffi^t 
©PiT'^Sf^Iv^C d T e &&W±C d Z n T e + W)£ftJlfc4t&fcfl*&fcov>T 

[0 0 2 2] 

Jjfc-T « £ <h 3&* BTfg K $ *Lfc o 
[0 0 2 3] 
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[0 0 2 4] 
[0 0 2 5 ] 

[0 0 2 6] 

tiC d Z n T eMIMO VP E&fc J: otii^tttv^^ft, 3: iBhfi 

^CDtI±i:CdTe*SVMiC d Z nTeifti«:M0VPEftt:J:otiit4 
[0 0 2 7] 

2 faO»**ftJ» *K S i*S±i:CdTe*4VMiCdZnT 

tuf, se**ti:fflii"e*o*MOVPESciots i3f«t±tw, -H3-&3g*5£ffifc.k 

* njfe-t 2 7t & <*> * ] 
[0 0 2 8] 

ffiNiy^vitn (JBIT, Si^^IB-T) ©«I±CM0 V P «£ »9 

»*StifeliJSfil;PS©C dT ejjfcft® 1 3 fc*«itfc*##iMtai*ffl#l 0 Sr)»*H 

[0 0 2 9] 

**#St#t«HfttfJ# 1 Oii. S»N1WS iitl 1 S l_tfcJ&$S 
*Lfc«H:3(E«Wi 1 2 fc N f©±KMOVPEfeC± **Lfcili*t(tPiaoC dT 

ej£tt® 1 3 fcfc»»tT:i3 »K C d TeMl 1 3»e. S i 1 1 KjTI&^M 

com® 1 6 t«*MI<a*iimfii 1 7 36*K*te>tLTv>So ^$#Jfel**Mfcffl» 1 0»±. 
H2 - 5 tc^i-i a £ N &1HRI««1 6 i:t|f8x.ffi|iI«L S I a^ttStifc^MM*® 

[0 0 3 0] 

Si^&llfi> C d T eJ&ftJI 1 3 i©7?f>mvT, *&J&Iitf>:tnW£5T 
*£j|S (2 11) #f^L<, iSl (10 0) * o fc**U 

f&^SM^ov^Ttt^nrtg-eJb^o S i mSLl 1 £ov»TM\ 1 2 -f ^-^gJK^S 
^BTIg-C* >9 , X3£gri*-h0*T-&*)^ K'J >7i>m-M>X*$>Z> 0 ^(Dtztb, S iltl 1 

i 1 9oo~iooo 0 co**«5cM^+t?*waa$tL. st®a s ?ii#H- s 

HiSE# 2 0 0 4-3 1 1 9 8 5 2 



#112 0 0 3 -3 9 7 9 7 8 : 5/ 

C«5Si*Rll^ ifW^mmn* (BIT, GaAstlfit) *4v»liGaA 
sifSH £700-900° C^fl^ftMHt, tt^tWigftltBL 
t«MH i 2 fcj&jfc-ra (12-1 #fiB) o 
[0 0 3 1] 

oft:, «flil 2«?W;S iStl 4 5 0- 5 0 0° CgK©*l 

^4>t\ M0VPES}:i»)CdTeMll 3^0. 2-0. 5 mmgJt^IfftM 
(H2-2#M) o * *&(DWMt LTl±, Witl^f^* ^A^fflv* 

y h LTte, #lx.t£ * ^7 A'->>* t ffiv>fc*i;6Q c. © J: -5 te^jjfc 3 ftfc c d 

, s iiti lCi^cftL-ciiitttM^Wo 

[0 0 3 2] 

o^i:, CdTeMl 1 3OTK, -^7GRyiJ«*t^#5-afcO 1 mmdgKO/hWBtO 

M$*i4o ifc, Si2fc«n Mtt K i±*MHlI 1 7 ^ v 9 V > ^iSfe^t 
JiRStL* (@2-3#i) o llt^tUli, Au, Sb-Au, In— Au,W-A 
u, Ti-Pt-Auf#lV>tfti, SG>£, CdTeMIl 3ili^f>, 1®1 
6©Wi:}&oTS i2fcfcl lrtiT?ffi^^«l*l 5*»V— y^Wfft^J: O^Sita ( 

12-4) o ztuzx*), &m.<vmmi L i~frMZftr-fr^mmztiK¥mfcmm 

EiS&3^^a*— Wfc^&SJlL S I 0^$^7t#«#!l^=Kl 9 fc»#3*L*o 
[0 0 3 3] 

ftlKRIBUJ:^, ifafSl^feW'^Tte, ^S#ScatiHtf*ffi» 1 0t±, 
£3i£jgOS i l^M-tK, CdTeOT 1 3#M0VPEftCiot«i$iit 

««5c#iB«*Cll*tLfe««T?, GaAsS^SVMi^^HtS i«l 1 

±wtt#*fl"*3**£ fc^i ^ 4iffi-ete&< 2m<oMx-mmnmm 1 2 sr^^^dt 

5&*T-#£o ^(Otzib, ffiM<DttmVtzS i mWil 1±CM0VPE^:J; *) C dT e 

2ffi«^f>i*tttlll 2^^-tTS i*«l lKCdTeftS 

^t^iffi-efec^MOVPEfeCi'&S iStil li^CdTeill 1 3<&J&#* 
> -Hfrfc»*3&£ t Aff fctt U^^Lfc^flJSti £ fc a*"C # fee 

[0 0 3 4] 

CdTel)4W±Cd Z n T e j£«Jf £MO V P EfeCi o tllt^ £ £ J: «9 > *M 
[0 0 3 5] 

ore ±ib» iwj©«(^^-c^t^ 0 

S5J&«<a#a*#ifcSt«ltfcffi# lOAtt, HI 3 tC^-t" i d fc> ®^trC<7)N^^ S i 1 
1 _h£, Jhfatt3Jftt»i 1 2 *R*t*:lfe, fi»Nlt**S C d T e f 1 4 * 

Sfctf, SfeK*»i3lt©Pll©C dTeJftftJil 3*Kttfc*OT**o Nlt*^4CdT 
e *mj&&m 14k ±|BPM<^C dTe^fi 1 3 k HfllfcMO V P E^K «fc <5> K- 
/O^t^tftjc-C^jStSii^^*. NmsCdTe+MiWgl 4 0ff$ 
tt, 0. 0 2-0. 0 5mm3il£0^v>Ji*:&o-CJ3lK PI^C dT 1 3 (i, 

* lHlfc0llfcH*|-e**o -<7)i ^ K> 1 * *UT, tetg8t<0f*v»Na<Z>4«m«« 

S 1 4 fcffcttfcClifciJ: »K PN»^fc:fettS^.*-5>0|6&#+IH!Jft£Ji 1 4T?£Px.'=> 
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HXC dTeKIl SVife&m^&mmfcZti&tztb. PNt^iaSCdTeM 
1 1 3 U: + ^'J7 OJRHia**** » 

[0 0 3 6] 

» 2 a^WMt^fcBS? 2 0ii, HI 4 Izm-P X ? l&JSfetco P S i «^ 
2 1 JlC, ±IB?it«ffiJl 1 2 £i£tt*rflU »©Plt*^)C d T e J&ftJf 2 2 &1£ 
*j\ $ ibi:f»Nl«C dTeJ&ftJf2 3 *WLtftzi><DX&%> 0 CdTeJ&»i2 3 

$ti£o Pl^CdTeifti 2 2 Ko^-Ctt, ±1BC dT ej&ftif 1 3 fc|W]#?>j¥£-e 
^J. NlWCdTe«S12 3 0|?li> 0. 0 2 -0. 0 5 mmH*?>^Jf t & o 

[0 0 3 71 

A-f T*£M]-f t KX t?, MS^AltiaotPlOC dT eJ&«Jf 2 2 fciigftl 
/ft Lr^Cfc^r-vV tt^Nl©M12 3 t«PN^i:J:o*J: < 151 

[0 0 3 8] 

^f^J 1 <7>^##:|fcM#^m2!2 0 Ate, HI 5 iZTfi-? J: ? fffiifilOPlO S i « 

2 1 ±.k, ±mmm^mm 1 2 &i£tt*:f£. t»pit*^ c d t e j&ss 24^^ 

H\ $ t> tcSffiO P I© C d T e ^11 2 2 ^ t it> Z<D±l,zmg.tn><DNmx$>2>C d 
T e J&itiS 2 3 £rjtfa/-: & <DX$>%> 0 CdTeMi2 3, 2 4 Koi^Tte^-f *i&±ffi 
tf)*? KF-^> h £5^ti«K'ft;i<2> £ fct-J: iJMOVPEftCioTM^Wo 
PI©C d'T eJ&SJf 2 2MNI©C dT efc&mz 3 Kov^Tii. i2Mi«C d 
TeM12 2, 2 3 i |W|#<7))?£Tr&;|>o PI©C dT e J&^Jf 2 40J¥£fi. 0. 0 
2-0. 0 5mmgS«I)|t^otV^ 0 £tUC£*K 1 K*3V>T ti, |g 2 « 

^JO«^iPx.T, S i£&2 1 i 0«*T»4t4^l«^ll*©*^PI©C d T e * 
ftl2 4tflx.Sut d*T # „ nWfiMD C d T e JifcM 2 2 0»itfett^#^*«* * - * 

§ £ o 

[0 0 3 9] 

se^ai 2 <7>¥*#3fci*7^ajff 2 o b ti> n 6 n^-r <t ^2 mkm<D*Mfoi&tfi 

«mi?2 0 JCiSV^-CffiM^NSOC dT ej£M2 3 Kftx-T. a * Y*~nM2 
6 fc&ttfcfc va^ h^r-m^2 6Wtltli, ^£tf&l|M$7&*fflV^*L 
* 0 itUCJ;^ ^2^fe|f(OPN^tMtt:, va y Y*-nM2 6 £CdTej&ft 
M2 2 b<D*sa v Y X *) , ^IflT^XttK «t o X & C d T e J&S* 2 

2-eti:/: i lrtV7ti$J:<Wtlit^i:i f -ei5o *;fc, SEJ&fll 1 W^Mfc&ttifctfe 
&&2 0Ai:iV»T, «tfCONMOC dTei!12 3 £>ftx."t\ va y Y*-mM* 

[0 0 4 0] 

o^C, ^3«f!lt'OV^Tm?§i-^o 

m 3 M«o**#ikltj6Mftffi#3- Hi, HI 7 Izmir X 7 ¥S#ifcltSUfctB#«>^ 

Htr>Jr— K'J y?W&Z 2 b £t£&t*: & O-C&So i-&*?t>> _LSB* 1 #U&#!lK7F L7t. 
CdTeMil i&BU 1 t TSltffc^Jli* 1 5 ** 

- K'J ^mH3 2 b J: !K #»<^mtt*^K^»§*L>l:#-S#ac*t«lfetH«3 1 
7t> X n lzLfzi><DX&Zo ZiUzX *K ^#J5CStaHftffi« 3 1 ©Mm ***tKtt*# 

mSE# 2004-31 19852 
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[0 0 4 1] 

H 4 ^»J^*^#^M^mi^ 3 4 ti, @8 fc^-f J: -9 tc, ^®*tlO S il«3 5 ( 
*JWiGaAslt) ±«3&#lCDC dT e J&ftJf 3 6;WJ&$*l, ««I3 6^W: 
-^TcIB^iJ^^^m^va y h^r-m®3 7^tt<btLTv^ 0 mM3 7i:ov^(i, 
m < mMW<V3LWM3 7a^ =fem^£gltr MISmM 3 7 b CE^^T^I> 0 fit, £ 
mM3 7 a tji3Sm®3 7 b t (Dm^m&M 3 8 ^mJE^Wn^^*^ fcfcJ: <9 , J&S 
Jl 3 6 ■CH^Ujt^rt V 7<7)M^\ ^ft&Miit^fflS? 3 4 <DmMmX-<DfrlTfrK2> X 

[0 0 4 2] 

^5*i&^^^##^*|-^m#4 0 14, H9 £ ■? fi«tn;©Nl<7)GaAs 

&*4 1 1PIS4 l±£M0VPE8clc«t «?««?£l£3*Lfc»&ffiPffl<DC dTeJfcft 
142 fc SrBfctfTiJ CdTeMi4 2ftl&*fe&K4 1 K3i1-£55«» (HI^L& 

[0 0 4 3] 

G a As£t4 1 trov^-Cti, S i «i 1? »±/J>g-C*a* r 4 -f >^gJKO^C#* ? nrt|-C 

Ofijfi^lgtcftSo -OGaAsi«4 1 tov^Tii, ±|2S i £«1 1 iH&Ofc® 
<&fift**Q ! aa t fr:b*Lfc < T i> , C d T e JjKftJl 4 2 ©g^oa&JgbFfi&fctLSo 
^5HWJ^i3^T{4 > t^|OGaAsi«4 1iIl^ CdTe|Sgl42# 
MOVPEftCio tfi $ *LT v» S £>, Aff 4«f tSMtlV frt"C v> £ 

, GaAsi«4 ni, ^M«^^o+^*»ap*^r-taafe«#s^flstwe)tLa7t«6, -e 

©S®±i:CdTeMl4 2 ^If4 C X »K ^If -C^S©+^^*f #M 
[0 0 4 4] 

oft, i5ili«|fll Kov»TB!Ht4, 

S£^« 1 0#S#Wtl&t£tfi2f 4 6 fi, HI 1 0 «t 9 & 5 »J©1SSi:^N 

M<7>G aAsS«4 1 t, 3U£4 HCMOVPEttKi <9#Jf^$ tLfcittigiftPfHO 
CdTeJ&«JS4 2 fcOWi:, 1S^tn;-eNaol*^^?¥v>C d T e ^mfc^M 4 7 £i£tt 

^©Iv^Nl^tp^Sil 4 J: <9, PN^tC^lt^^*^ 

£Px.<b*L, PNgf-^HiatettS-C^SC dT eJ&M4 2 L £ * D 7<*>JR£3& 

[0 0 4 5] 

oil:, $5»©«2i:ov^IitJ 0 
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